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ABSTRACT

in Improving Skills and Earning
Capacity in the State of Ohio:
A Cost-Benefit Study.

Dr. Ismail A. Ghazalah

Department of Education
State of Ohio

Statement of Problem: Vocational education has all the attributes of
an investment, i.e., it is aimed at increasing the productivity and
earnings of participants. An evaluation of the econcmic effects of
vocational education in Ohio is necessary for potential trainees,
communities and the State government in order to arrive at optimal
decisions regarding the level and composition of vocational education
expenditures.

Statement of the Objectives: The project examines and evaluates the
private and social costs and returns accruing from investment in
vocational education at the Senior High School level in the State of
Ohio.

Deseription of Activities: Fourteen vocational programs in the
training areas of trade and industrial service, business office
education, agricultural service, distributive education service and
home economics service were studied in eighteen high schools in the
State. Data on costs and on potential earnings were obtained to
determine the return on investment by program and by school.

Techniques of Evaluation of Objectives: Benefit-Cost analysis was
used to evaluate investment in the vocational programs. Two sets of
rates of return were estimated assuming (1) vocational education as
an investment in dropout prevention and (2) vocational education as
an alternative to completion of an academic high school education.

Contribution to Education: Findings of the study indicate that all
but one of the vocational programs studied result in benefits
(increase in earnings) that exceed costs. The study also indicates
how worthwhile are these various programs from a private and a social
point of view. It points out and attempts to explain inter-program
and inter-school differences in rates of return and points to tche
existence of economies of scale in the provision of vocational
education. '
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STATEMENT OF THE PROBLEM:
EVALUATION OF VOCATIONAL EDUCATION

A. Introduction

On October 16, 1968, the President of the United States signed into
law the Vocational Education Amendment of 1968, which provided for the
authorization of increased expenditures for vocational education through
the fiscal year 1972-1973 and pointed toward new directions for voca-
tional education.

The State of Ohio's strong committment to vocational education is
reflected in the level of public expenditures on this function in the
fiscal ycar 1970. In addition to the $4,798,750 which the State cf Ohio
was provided in construction funds from Federal Vocational Education
Appropriations, additional state and local funds were appropriated in
the amount of $37,908,000. Including the financial involvement of
Appalachia and Bureau of Vocational Rehabilitation funds, a grand total
of $49,028,615 was expended for vocational education in fiscal vear 1970.2

The increased interest in vocational education has sharpened the
debate in the State of Ohio on the scope and effectiveness of vocational
programs. An evaluation of the ecogumic effects of vocational education
in Ohio is necessary for potential trainees and local communities. It is
particularly important for the state government to know the benefits and
costs of vocational education in order to arrive at an efficient allocation
of the state's educational resources among the various competing uses.

B. Voecational Education as an Investment

Educational services pruduced by schools are both a consumption good
and an investment good. As & consumption good, the value of education is
the increase in appreciation of life from the academic and liberal arts
point of view -- education is desired for its own sake. Educatioial
services also have an impact upnon the future occupational choice and
earnings of the recipients, In this investment sense, the value of

Yotes and Working Papers Concerning the Administratior. of Programs,
authorized under the Vocational Education Act cf 1963, Public Law 88-210,
as amended, prepared for the Subcommittee on Education of the Committee
on Labor and Public Welfare, U:S. Senate, 90th Congress, Znd Session,
March 1968.

20hio Division of Vocational Eaucation, 1969-70 Annual Feport, Columbus,
Ohio, p. 13.




education is as a source of earned income characterized by education in
professional, occupational, or vocational schools.

Clearly it may not be assumed that the two types of education are
mutually exclusive. FElements of consumption and investment henefits
are present in each type of education. Yet an educational plan designed
to increase the quality of life and responsibility of citizenship,
independent of income or productivity consideration, would necessarily
concentrate on consumption education, vhile an educational plan designed
primarily to increase productivity and income would logically concentratec
on investment education.

This study is concerned with the investment aspects of vocational
education. Vocational education will be viewed as an investment in
human capital -- a concept which serves to explain returns to investment
in the labor force. As early as 1776, Acam Smith enounced this idea
in the Wealth of Nations:

"The acquisition of such talents by maintenance of
the acquirer during his education, study or apprentice-
ship, always costs a real expence, which is a capital
fixed and realized, as it were in his person. These
talents, as they make a part of his fortune, so do they
likewise of the society to which he belongs. The
improved dexterity of a workman may be considered in
the same light as a machine or instrument of trade
which facilitates and abridges labour, and which
though it costs a certain expence, repays the expence
with a profit."3

Assuming the rational consideration of available alternatives,
educational decision-makers must possess knowledge crucial to the

relationship between investment in vocational education and economic
return.

The measurement of economic returns will be considered in terms of
the labor market participation of vocational graduates. This does not
include all economic returns. Aside from earnings and employment,
vocational education (as all other forms of education) produces other
tangible benefits to the community in the form of additional tax. revenues
generated by subsequent greater productivity and larger output. Other
benefits to the community accrue in the form of lower rates of unemploy-
ment and consequeatly decreased expenditures for unemployment compensa-
tion, public assistance and other governmental servites such as crime
protection,

“Adam Smith, An Inquiry Into tne Nature and Causes of the Wealth of
Nations. Edwin Cannan (ed.), The Modern Librarv, Random House, 1937,
New York, pp. 265-206.

6




The mecasurement of returns on vocational education will not include
non-economic factors. These may be divided into two types: (1) factors
r lated specifically to the job environment: greater satisfaction and
a higher scnse of personal worth from training for and working in an
occupation of one's own choosing;4 (2) social interaction: the incrcase
in social participation brought about by more self-acceptance and sclf-
confidence enhanced by accomplishment of a specific goal (completion of
a vocational program).

Narrowing the analysis to the economic factors in vocational cduca-
tion is a simplification warranted by the fact that economic factors are
measurable in a common unit. Therefore, a statistical test of the
hypothesis that investment in vocational education is worthwhile becomes
possible. The simplification, however, has the drawback that it could
lead to the acceptance of a faulty hypothesis (if economic gains are
offset by non-economic losses) or the rejection of a valid hypothesis
(if non-economic gains are present notwithstanding the absence of
economi ¢ gains). The simplification should in no way be interpreted
as a denial of the non-economic values of vocational education but as a
judgment that they are unlikely to be greater in magnitude and opposite
in direction than the economic factors.

C. Studies of Voecational Education

The present concern with economic growth and with problems of
structural unemplovment and poverty has revitalized interest in the
theory of human investment and its application to education in its
different facets and levels.®

A number of applications have been conducted in the area of voca-
tional education, These empirical studies have yielded different results
depending upon (1) the method of treating income and other effects of
vocational education, (2) the level of vocational education -- secondary
or post-sccondary, and (3) the length of observation of the trainees in
the labor force. Related to this is the period over which the effects
of the investment in vocational education are estimated.

While no systematic analysis of career satisfaction was undertaken in
this study, data obtained from available follow-up studies on vocational

graduates suggest a high percentage of placement in the specific areas
of training.

ST. W. Shultz, "Investment in Human Capital', American Econoriec Review

(March 1961), pp. 1-17; Edward F. Denison, The Sources of Economic Growth
in the United States and Altermatives Before Us (New York: Committee

for Economic Development, 1964); T. W. Schultz, T/ie Feonomie Value of
Education (New York: Columbia University Press, 1963); Gary Becker,
Human Capital (New York: Columbia University Press, 1964).
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Sorers and Stromsdorfer6 observed the employment experiences of a
group of area vocational training program graduates and a group of (not
necessarily matched) non-trainees over a period of 24 months. They
found that the expected bemefits over the working life by far excceded
the cost.

Carroll and Ihnen’ found in a study of graduates of a two-ycar
technical institute and a matched group of cohorts that although the
total cost per graduate was $7,425, it generated an average return of
$1,482 per annum over the expected working life resulting in a rate of
return of 6.7 percent. Assumption of a 2 percent income growth per
annum for graduates and control subjects alike resulted in a rate of
return of 20.1 percent. The conclusions are based exclusively on
immediate labor force experience in a Jocal labor market and a
relatively homogeneous study population.

Kaufman et al8 observed the employment experiences of a group of
vocational-technical school graduates and a matched group of non-collzge
academic graduates for a six-year period. They found that the vocational
technical group had higher earnings and rate of employment, but the
employment differences were decreasing by the end of the period.

Corazaini? found that post-high school vocational training resulted
in a $160 benefit (measured by the starting wage). The $160 differentials,
if discounted at 5 percent, would not equal the discounted training cost
($4,965) within the expected working life of the graduate.

6G. G. Somers and E. W, Stromsdorfer, "A Benefit-Cost Analysis of

Manpower Retraining', Industrial Relations Research Association,
Proceedings (December 1964), pp. 172-185.

7Adger B. Carroll and Loren A. lhnen, '"Ccsts and Returns for Investment
in Technical Schooling by a Group of North Carolina High School
Graduates", Eeonomie Research Report No. 5, Department of Economics,
North Carolina State University (December 1967).

8J. J. Kaufman, et al, An Analusis of Comparative Costs and Benefits of
Voeational Vs. Academie Education in Secondary School, Preliminary
Report, Pennsylvania State University (October 1967).

S)I\. J. Corazzini, "When Should Vocational Education Begin?" The Journal

of Human Resources (Winter 1967).




Pejovich, Facka, and Tatom'Q examined social and private costs,
benefits, and rates of return in eleven fields of study of a post-
secondary technical institute. They found average social rates of
return ranging from 15 percent to 94 percent and private rates of
return as high as 168 percent,

Hu, Lee, and Stromsdorferll calculated rates of return for the
vocational-technical vis-a-vis the comprehensive senior high school
graduates over a period of six years following graduation and found
the ratec of return to investment in vocational-technical education to
be considerably greater than the return to investment in comprehensive
education,

10S. Pejovich, D. Facka, and J, Tatom, Social and Private Costs and

Rates of Return for Post-Secondary Technical Education in the
Southwest, Department of Economics, Texas A&M University, College
Station, Texas, June 1969.

11’!‘. Hu, M. L. Lee, and E. W, Stromsdorfer, A Cost-Effectiveness Study
of Voeational Edueation, Institute for Research on Human Resources,

The Pennsylvania State University, University Park, Pennsylvania,
March 196Y. .
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THE OBJECTIVES OF THE STUDY

The objectives of this study are to c¢xamine and evaluate the private
and sucial costs and returns accruing from investment in vocational
education at the senior high school level in the State of Ohio.

Data on costs of vocational training and on potential earnings with
and without vocationul training are used to estimate rates of return on
vocational education.

The stuedy offers the following advantages:

1. Vocational education is evaluated both (and separately) as
an investment by the individual in himseif or herself and as an
investment by society at large.

2. Rates of return on vocational education at the senior high
school level (1l1lth and 12th grades) are measured both as investment
in drop-out prevention and as an alternative to academic high school
education.

3. Earnings rather than wage rates are used in the calculation
of bencfits.,

4, Earnings are projected over the lifetime of the investment
by incorporating lifc expectancy and labor force participation rates
and a growth rate of carnings over time.

5. The study population is drawn from seventeen different
geographical locations within the State of Ohio (urban-small and large
cities, as well as rural centers), from eightcen different vocational
institutions (both vocational schools and general high schools with
vocatioual curricula), and from fourteen different vocational curricula.

6. Intc¢ir-school and inter-programs differences in rates of
return as well as in costs and benefits are analyzed. This analysis
should assist decision-makers in their efforts to reach optimal
decisions regarding the level and composition of expenditures on
vocational cducation.
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| DESCRTPTION OF ACTIVITIES:
| THE STUDY POPULATION

The study included fourteen vocational programs in cighteen Ohio
high schools offering vocational education at the 1l1th and 12th grade
level, The sclection of schools and programs was made in conjunction
with the Division of Vocational lLducation, Department of Education, the
State of Ohio, The selection was aimed at providing a balance in
geographical location, urban-rural location, size of the community
scrved, the numbe r of years vocational programs have been in operation,
and the typc of high school -- a joint vocational district school or a
comprchensive school in which academic education predominates in the
curriculum.

——

} The fourteen vocational programs were sclected from the following
di fferent arcas of training: trade and industrial service, business
office education, agricultural scrvice, distributive education service,
and home cconomics service. Names of schools contained in the study
and their locations arc shown in Table 1. Vocational programs are
listed in Table 2.

During visits to the schools, the research tecam held discussions
with school superintendents or principals as well as members of the
administrative staff co.cemed with the financial and counselling
aspects of the vocational program. These discussions contributed
substantially to the researchers' understanding of the operation of
vocational schools' programs, and proved to be important in interpreting
the data which were subsequently provided by school officials. These
data included: (1) a detailed financial statement of cxpenditures
incurred during the budgetary ycar 1970-1971 (See Appendix A), (2) a
statement of the value of the school's physical property (land, buildings
and improvements, and equipment) itemized and dated by year of acquisition,
.3} the total number of pupils in the school (number of vocational as
well as academic pupils in the case of comprchensive schools), the
number of trainees and of graduates in cach of the vocational programs
under study, the number of vocational instructors in each program and
the total number of vocational and acadeumic teachers in the school
(Sec Appendix B), (4) available follow-up data on vocational graduates
such as employment rates, wage rates, tvpes of jobs, and location of
jobs. Furthermore, all current trainees in the vocational programs
under study were asked to fill out a questionnaire (See Appendix C).

In addition to providing a profile of the vocational traineces (family
background, geographical origin, future plans) in the various programs,
these questionnaires supplied information on carnings of trainces {rom
. pwri-time employment while in training as well as any direct costs
a incurred by trainees during training.

i1




TABLE 1

LIST OF VOCATIONAL SCIIOOLS
School

Ashtabula JVS*

Eastland JV&

Ehove JVS

Four County JVS

Green Couniy JVS

Knox County JVS
Muskingum Areq JVS

Penta County JVS
Pioncer JVS

Tri County JVS

Vanguard JVS

Findlay I1.S.**

Harding 11.S,

Lancaster H.S.

Macomber Vocational l.S.
Patterson Cooperative 11.S.
Timken Vocational 11.S.

Whitney Vocational I1.S,

Joint Vocational School
** NHigh School

Location

Jefferson
Groveport
Milan
Archbold
Xenia

Mount Vernon
Zancsville
Perrysburg
Shelby
Nelsonville
Fremont
Findlay
Warren
Lancaster
Toledo
Dayton
Canton

Toledo




——

TABLE 2

LIST OF VOCATIONAL PROGRAMS

Training Arca

TRADE AND INDUSTRIAL SERVICL

AGRICULTURAL SERVICE

BUSINESS OFFICE EDUCATION

DISTRIBUTIVE EDUCATION

HOMLE ECONOMICS

e
s

10.

11.

12,

13.

14.

Progranms

Welding

Automotive Mcchanics
Auto Body Repair
Machine Shop
Drafting

Cosmetology

Agricultural Mechanics

Agricul tural Production

Stenography and Sccretarial
General Office

Accounting
General Merchandise

Food Preparation

Child Care

13
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TECIINIQUES OF EVALUATION OF OBJECTIVES:
FRAMEWORK OF TIIE ANALYSIS

A. Benefit-Cost Analysis and the Rate of Return

This study evaluates investment in vocational programs using benefit-
cost analysis, a technique which assesses the altcrnative courses of
action in order to help decision-makers to maximize net benefits. In the
context of expenditurcs on cducation, benefit-cost analysis aims at
determining (1) whether an expenditure on a particular educational
activity is worthwhile, i.e., whether the benefits derived from under-
taking the activity outweigh its costs; (2) how worthwhile is one
educational activity relative to other educational activities. ‘The
latter question is relevant so long as the decision-makers are faced with
a budget constraint, i.e., the availability of funds for expenditures on
cducation arc limited by budgetary allocation.

The particular benefit-cost criterion used in the study is the
internal rate of return. An advantage of this criterion is that it pro-
vides a simple percentage which can be compared against an interest rate
which represents an acceptable rate of social or private investment
return. Bricfly defined, the internal ratc of return is that rate which
makes discounted costs cqual the discounted value of benefits. 1f we
denote the bencfits derived from the investment by B and costs by C
and usc subscript t to indicate the duration of the investment in time
periods (years), then the internal rate of rcturn r in the following
cquation is the percentage we wish to determine for the investment in
question:

n C n B

ot = 5 —to (1)
t=0 (l+r) t=0 (1l+1)

1f costs arc incurred in a single time period (t )}, while benecfits
continue over a number of subscquent time periods (tl, t2,...,t,) the
cquation becomes:

n B
C,= ¢ .t (2)
t=1 (1l+1)
and r becomes:
n ¢
r = ¥ Bt(1+r) -C =0 (3)
t=1 °
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The calculated rate of rcturn (r) is then compared against a rate
of interest (i) which measures the opportunity cost of the funds used in
undertaking the investment, An investment is considered worthwhile so
long as its ratc of return r excceds the rate of interest i. However,
when a budget constraint exists, all investments with rates of return
exceeding the rate of intcrest can be ranked in terms of their rates of
return. The decision-makers then can adopt these investment options in
order of their rates of rcturn until the budget is exhausted. The rate
of return criterion, therefore, does not only indicate whether an invest-
ment is worthwhile given a rate of interest, but also enables decision-
makers faced with a budget constraint to determine the order in which
investments should be undertaken.

B. Measurement of Rates of Return - Deseription of the Procedure

Rates of return on investment in any of the fourtcen vocational
programs werce cialculated for cach of the cighteen schools. Separate
calculations were done to distinguish between (1) the private rate of
return, i.e., the ratc of return to the trainec alonc bascd on benefits
and costs applicable to the traince as an investor in himself or herself,
and (2) the soctial rate of return, i.e., the rate of rcturn to sociecty
in its investment in the vocational cducation of an individual, based
on benefits derived and costs incurred by society at large. The
existence of a positive social rate of retuvrn in this casc indicates
that the measurcd benefits (to whomever they accr%f) outweigh the
mcasured costs incurred by taxpaycrs at large. K“\

In the calculation of soecial as well as prtvate‘¥q}es of” rcturn,
two distinct measures of rates of return were computed ow’ “the basis of
two assumptions as to the alternative to investment in vocational cduca-
tion at the 11th and 12th grade level. Under the first measurc (Fate
of Return I) rates of return were calculated on the assumption that

cxcept for enrollment in a vocational program, the individual would
have dropped out of high school and entered the labor market upon com-
pletion of the 10th grade. Rate of Return I, thercfore, views voca-
tional cducation as an investment in high-school dropout prevention and
the computed figure indicates the rate of return on that investment,

The second measurc (Rate of Returm II) indicates the rate of return
on training in a vocational program <n lieu of completing the 11th and

.12th grades in an academic curriculum. The assumption in Rate o Returm

II', therefore, is that if the individual had not enrolled in a vocational
program, he or she would have completed an academic high school education.
In cither case, it is assumed that the individual would not have attended
college.

As Lquation (3) shows, there are three elements in the calculation
of the rate of return: Heneflis, corts, and t'me (the lifetine of the
investment, i.c., the number of time periods during which the flow of
benefits and costs is expected to occur).
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~ Since all programs included in the study were one or two-vear
programs, all costs were considered to have been incurred in a single
time period -- the initial time period t . The duration of the flow of
bencfits was considercd differently under the two measures: Rate of
Return 1 and Rate of Return 1I. All ecosts must be viewed as opportunity
costs, That is, they represent the forcgone opportunities which cannot
be pursucd duc to undertaking a given economic activity. ‘Thus, cach of
tlic cost categorics represents the costs of foregone alternatives. They
will be listed separately simply because different mecasurcment problems
tend to arise with each, not because they are theorctically different.
As o mecasurc of economic reiefits from vocational cducation (as well as
foregone benefits during training), the study uses earnings. Thercfore
it relics upon two indices: wage rates and the percent of time the
traince or graduate is employved.

The following is an cxplanation of how these three clements --
costs, benefits, and time -- were estimated for the calculation of
social as well as private rates of return using both measures: Rate
of Return 1 and Rate of Return II. Table 3 provides a convenient
sumnary .

(i) Ratc of Return I

Under the dropout assumption, vocational cducation is viewed as an
investment in an individual who otherwise would have left school upon
completion of the 10th grade and entered the labor market.

The soctal rate of returm (S,) was calculated using the following
formula:

n

5, = t)=:1 SB, (145) - SC_ = 0 (4)

wvhere Sr = the social rate of return

SC = social costs
SB = social benefits
n = 37 ycars for males (age 19 to 65)

= 24 yecars for females (age 19 to 62).

Social costs (SC) are costs of the investment to socicty at large.
They include <7reel corsts incurred by the school and indireet costs
(opportunity costs of non-school inputs). Indircct costs represent the
foregone carnings of the traince and thus measure the value of output
that the trainee would have contributed (for the duration of his

16
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TABLE 3

. COSTS AND BENEFITS OF VOCATIONAL EDUCATION

SOCIAL PRIVATE
1. COSTS 1. COSTS
Definition: opportunity costs to Definition: opportunity costs to
society at large (welfarc foregone the individual (welfarc forepone
to society from the use of resources to the individual from the use of
in the vocational program rather resources in the vocational program
than in the production of other rather than on other goods and
goods and services), scervices).
Components: Components:
Rate of Return I Rate of Return I
1. Direct costs: -'costs incurrecd 1. Dircct costs: costs incurred
by the school in providing the by the individual due to
specific vocational training: enrollment in the vocational
a, current costs program (e.g., books, tools).
b. capital costs
2, Indirect costs: opportunity 2, Indirecct costs: opportunity
costs of non-school inputs: cost to the individual of
a. foregone carnings of the enrollment in the vocational
traince during training progran
a. foregone carnings net
of taxes
Rate of Return II Rate of Return II
1. Direct costs: costs incurred 1. Direct costs: costs incurred
by the school in providing the by the individual duec to
specific vocational training enrollment in the vocational
over and above the cost that program (e.g., books, tools).

would have been incurred by
an academic high school:

a. current costs

b. capital costs

2, BENEFITS 2. BENEFITS
Definition: Welfare gained by Definition: Welfare gained by the
socicty at large from the individual from training in the
individual's training in the vocational program

vocational program
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Table 3

Componcnts
Rate of Return I

1. increascd output attributable
to the individual's training
in the vocational program.

Rate of Return 1)

1. output attributable to the
individual's training in the
vocational program over and
above the output that iould
have been realized had the
individual completed an academic
high school e¢ducation,

3. TIME

Definition: lifetime of the
investment, i.e., the number of
time pcrlods during which the
flow of benefits and costs is
cxpected to occur,

Com mponents :
Rate of Return I

1. Costs considered to have been
incurred in a single period
(the initial time period to).

2. Dbenefits considered to occur over
the working lifetime of the
individual (up to the age of 65
for males, 62 for females).

Rate of Return II

1. costs considered to have been
incurred in a single period
(the initial time period to).

2. benefits considered to occur
over the five years following
graduation from a vocational
program.

14

(con't)

poncnts

Rate of Return 1

1. increcased carnings attributable
to the individual's training
in the vocational program.

Rate of Return 17

1. carnings attributable to the
individual's training in the
vocational program over and
above the earnings that would
have been realized had the
individual complcted an academic
iigh school cducation (net of
taxes) .

3. TIME

Definition: lifetime of the invest-
ment, 1.c., the number of time
pcrlod. during which the flow of
bencfits and costs is cxpected to
occur,

ompoxcntq
Rate of %weturn I

1, costs considered to have been
incurred in a single period
(the initial time period to).

2. Dbenefits considered to occur
over the working lifetime of
the individual (up to the age
of 65 for males, 62 for females).

Rate of Return 11

1. costs considered to have been
incurred in a single period
(the injtial time period to).

2. benefits considered to occur
over the five vears following
graduation from a vocational
program,
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training) if he had cntered the labor market rather than enrolled in

a specific vocational program. This cost of foregone output was calcu-
lated by subtracting from the annual potential carnings as a high school
dropout, the anmmal carnings from part-time employment during training
and multiplying the difference by the number of ycars the trainec spent
in the program. Potential dropout carnings were calculated hy assuning
an 80 percent employment rate at an hourly wage of $§1.65 (the federal
minimum wage). The annual carnings from part-time employment during
training were calculated using questionnaire data supplied by trainces
in cach of the vocational programs and schools under study. ‘The direct
costs incurred by the school comprise curient cests (operation and
maintenance) and capital costs (costs of sites, buildings, and cquipment).
The school's total current costs per annum were calculated from the
school's Cest Information Shect (Seec Appendix A).  The current coast of
cach vocational program was computed by allocating the school's total
current costs on the basis of the ratio of the mumber of teachers in the
program to the total number of teachers ir the school. The average annuil
current cost (current costs per vocationai program trainec) was then
obtained by dividing the program's current costs by the number of
trainces in the program. ‘The average capital cost (capital cost per
vocational traince) per annum was calculated by first determining the
school's annual capital depreciation (assuming a 25-ycar lifetine for
buildings and a 10-ycar lifetime for cquipment) and then dividing this
figure by the average daily membership in the school. Finally, the
average total cost (total cost per trainee) per annum was computed for
cach program by summing the per annum average curxent cost and average
capital cost and multiplying the sum by the applicable number of years
for cach vocational progran.

Social benefits (SB) werce considered to be the difference between
carnings as a graduate of a specific vocaticnal program and average
carnings as an individual with a 10th grade schooling over the working
lifetime -- until age 65 for males and age 62 for females.

Benefits for the first yecar were calculated by subtracting
estimated vearly carnings as a hipgh school dropout with 10th grade
education (at an hourly wage of $1.65 and an employment ratc of 80%),
from the average first year carnings for graduates of the specific
vocational program., The latter figure was calculated from data
obtaincd from actual wage and employment rates obtained from school
follow-up studies, cstimates provided by program instructors, and
U.S. lmployment Security Administration data.

For subsequent vears, it was assumed that wage rates of vocational
graduates incrcase at the rate of 3% per yvear, while wage rates of non-
trainces increcase at a higher rate so that the gap between carnings of
high school dropouts and vocationalihigh school praduates at the end
of the working lifetime diminishes to 15 percent of its initial level.
The rationale behind the assumption of a narrowing of carnings dif-
ferential is the availability of on-the-job training and labor union
cffectiveness in wage-rate determination.  For cach sex and at cach age,

19
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carnings were then adjusted by multiplying potential carnings by
probubilities for survival and of labor force participation as estimatced
L. the U8, Department of Labor, !

The privete rate of retiwrin (Py) was calculated using the following
fornula:

n
Yy = . } Sy - P =
P t’il PB (140 ) - PC = 0 (5)

vhere P = the private rate of return, PC = private costs, I'B = private
benefits, and n = 37 years for males, 37 ycars for females.

Private costs (PC) are thosc incurred by an individual as an
investor in himself or herself. They include (1) direct costs to the
trainee and (2) the traince's foregone carnings during training. Direct
costs arc expenses for tools and other out-of-pocket expenses attributable
to enrollment in the vezational program. Data on these cexpenses were
obtained from the participating schools and from trainees in the various
vocational programs. Foregone earnings during training represent the
trainee's opportunity cost of enrollment in the specific vocational
program, This is the same forcgone earnings figur2 used in the calcula-
tion of social costs except that it was computed net of Federal taxes on
the basis of average tax rates, for the carnings range, under the Tax
Reform Act of 1969 (Sec Table 4).

Private benefits (PB) differ from social benefits only in that
carnings for cach ycar were computed net of Federal taxes.

(ii) Rate of Return II

In this nmecasurc of the rate of return, vocational education is
viewed as an investment in an individual alternative to investrent in
that individual in an academic high school.

The social rate of return (S8%) was calculated using the following
formula:

*® - . S - * =
Sr = ¥ SBt (l+hr) SCO 0 (6)

where S* = the social rate of return, SC* = social costs, SB* = social
benefits, and o= 5 vears.

See Stuart Garfinkle, 2% Lonzin of Lovking Life for Malcs 10.0-1870,
Manpower Repert No. 8, U.S. Department of Labor, July 1963; and For:
L

rafiing Joods of Voo, Manpower Report No. 12,

TR O
1/._, \ ;I_..';‘L‘J {.-LL'.J;’ Wil

U.5. Dbepartment of Labor, Mav 1967,

70
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TABLE 4
EFFLCTIVE RATES OF FEDERAL IND1VIDUAL INCOME TAX
(TAX REFORM ACT OF 1969)
Annual lncomsﬂ(dollars) Actual Tax Rate (percent)
|

\ -=- 1500 0
1500 -- 2000 0.3
2000 -- 2500 1.5
2500 -- 3000 2.5
3000 -~ 3500 3.3
3500 -~ 4000 _ 4,2
4000 -- 4500 5.0
4500 -~ 5000 5.5
5000 -- 6000 6.2
6000 -- 7000 7.1
7000 -- 8000 _ 7.3
8000 -~ 9000 8.1
9000 -~ 10,000 8.5
10,000 -- 11,000 9.2
11,000 -- 12,000 9.6
12,000 -- 13,000 10.1
15,000 -- 15,000 10.9
15,000 -~ 20,000 11.9
20,000 -~ 25,000 13.0

% §
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Social costs (5C*), the cost to society of investment in the
individual, in this casc amounts to the dif'ferenec in cost to the public
cducational system of providing training in a particular vocational
progran and of providing edncation in an academic high school. Since
the individual, as an academic high school student, would not have
entered the labor market on a full-time basis, no loss of output
(foregpone carnings) results from enrollment in a vocational program,

It was assumed that part-time carnings would be cqually realized
whether the individual were enrolled in a vocational or in an academic
high school.

The difierciee in direct costs hetween vocational and academic
cducation was calculated as follows: (1) the diffurcnsze in average
current costs per oannum was calculated by subiracting the annual
average current cost (current expenditures per pupil) in the school
district in which the particular vocational school is located from the
amutl aversue current cost of the vocational progruam in question
(cileulated as shown under Rate of Return 1), (2) the differenec in
annual average capital costs was calculated by subiraciing the annual
per pupil capital depreciation in the school district in which the
particular vocational school is located from the annual average capital
cost for the relevant vocational program (calculated as shown under
Rate of Return I)., The averape total social costs were then calculated
by multiplying the annual average direct school cost differcnce by the
nunber of years the traince spent in the vocational progran.

Social benrefits (SB*) were considered to be the difference between
carnings of a graduatc of a particular vocational program and carnings
of an academic high school graduate. For the first year, estimated
carnings of an acadenic high school graduate were based on a wage rate
of 51.85 per hour and an cmployment rawse of 80 percent. These earnings
were then subtracted from the average earnings of the specific voca-
tional program in the school to obtain the first yecar's benefits., An
annual growth rate of 3 percent in the wage rate of the vocational
graduiate was assumed thercafter and a higher growth rate for the
academic high school graduate such that the entirce earnings differential
was climinated by the end of the fifth year following graduation. The
rationale for this assumption is that since the number of ycars of
schooling is virtually the same under both investnent options, the
carnings differential will be climinated primarily through on-the-job
training,

The privaete rate of refurn F}* was calculated using the following
formula:

n
LI - P y & - C* = "
] ti] PBY (1+P %) - PCX 0 (7)

where P = the private rate of return

PC* = the private costs
I'B* = private benefits

o)
n* = 5 oyears A

e
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No loss of carnings during training werce included under this measure
of the rate of return since the assumption is that the traince would have
been enrolled in an academic high school rather than have entered the

labor wurket as in the case of Rate of Return I. The only private costs
(rc*), therefore, arc the traince's direct costs: expenses for tools
and other out-of-pocket expenses specifically attributable to enrollment
in the vocational propran.

Private benefits (PB*) weré considered to be the difference between
carnings as a vocational progranm graduate ond earnings as an acadenic
high school graduate. They are cquivalent to social benefits SB* except

- for the tax adjustment,




| CONTILIBUTIONS OF THE STUDY
L. The Recults

A computer progran was written and cxecuted in order to carry out
the necessary calceulations of rates of raturn.  The computed c2eval rates
of return by program tor cach of the eighteen schools are shown in Tuble
5. The equivalent prisate rates of return appear in Table 6. In both of
these tablces, the nusbering of scheols was done randomly. llence no
association can be made between the school neabers and the order in which
schools arce listed in Table 1.

The overall picture is that investment by individuals and by society
at larpe in thesc vocational proprams is worthwhile., This conclusion is
basced on the finding that median rates of return on investment in all but
onc of the vocational programs studied exceed the rate of interest relect-
ing the opportunity cost of the resources used in vocational cducation.
While there is no uniquely correct figure for such an interest ratc, the
rates that have been used in cost-benefit analyscs for federal govermment
projects have generally varied from 5 percent to a maximum of 12 pcrcent.l
Tables 7 and 8 show the median social and private rates of return, using
hoth neasures Rate of Return 1 and Rate of Return 11, All programs,
except Child Care, show positive rates of return. ‘The Food Preparation
progran shows relatively lower rates of return than the other twelve
programs, but in the casc of males remains wnequivocably a worthvhile
investment. In the cusce of {emales, the median social rate of return on
investment in Food Preparation is 9,3 percent (assuming vocational cducn-
tion is an alternative to academic high school cducation),

In all programs, with the exception of General Merchandise, median
riates of return are higher in the case of males than of females. This is
principally due to the higher expected labor force participation rate by
males and conscquently higher estimated output and carnings over the
lifetime of the investment, The exception in General Merchandisc is
attributable to the higher carnings from part-time employment while in
training and conscquently the lower foregone carnings for females in
that progran.

Median private rates of return are higher than wedian social rates
of return. This is because private costs are substatially less than
social costs (which include direcet school costs) while social benefits
arce only marginally higher than private benefits -- only by the estimated
taxX pavments on carnings.

llt has been estimated that between 1901-65 the rate of return in the

privite sector ranged from 4.1% for railroads to 15.4% for manufacturing
firms,  Sce Jocob AL Stockfisch, "lhe Interest Rate Applicable to
Govermient ITnvestment Projects”, in Hearings before the Subcormittee

on Economy in Govermment, Joint Leonomic Committee, 90th Congress,

Ist Session (Washington, D. C.: U.S. Government Printing Office, 1967),

p. 137,
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TABLE 7

MEDIAN SOCTAL RATES OF RETURN BY PROGRAM

Rate of Keturn 1 Rate of Return I1

males females males females
WELDING : 76.8% 214, 5%
AUTOMOTLIVE MECHANICS 62.3 s 210.6

;

AUTO BODY REPAIR' 59.3 139.1
MACHINE S1IOP 73.3 257.6
DRAFTING 61.8 45.06% 176. 8 98.8%
COSMETOLOGY 14.7 31.5
AGRICULTURAL MECHANICS 40,5 47.9
AGRICUL'TURAL PRODUCITON 44.7 34.1 49.7 13.1
STENOGRAPHY § SECRETARIAL 27.4 61.2
GENERAL OFFICE 34.3 22.6 86.6 39,1
ACCOUKNTING 35.6 22.5 93.8 43.3
GENERAL MERCGIIANDISE 103.7 127.2 148. 1 79.7
FOOD PREPARATION 24.6 13.7 44,2 9.3
CHILD CARE -5.1 -

- ratc of return too low to calculate

o
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MEDTAN PRIVATL. RATES OF RETURN BY PROGRAM

WELDING

AUTOMOTIVE MECHANICS
AUTO DBODY REPAIR
MACHIRE Slop

DRATTING

-COSMETOLOGY

AGRTCULTURAL MECHANICS
AGRICULTURAL PRODUCTION
STENOGRAPILY § SECRETARIAL
GENERAL OFFICE
ACCOUNTING

GENERAIL, MERCIANDT SE

[FOOD PREPARATION

ClIILD CARE

TABLE 8

Rate of Return 1

males

vt ———

205.8¢%
126.6
148.2-
146.9

149,

S8}

71.7

106.5

63.9

68.4

47.6

+ rate of return too high to calculate

- rate of return too low to calculate

Rate oi‘_l_t_cturn 11

foemiles

314.6%

42.3

287.7
70.5
67.5

71.6

46.4

-1.2

30

males

326.4°%,

femnles

285.7%




TABLE 9

RANKING OF PROGRAMS BY HEDIAN RATE OF RETURN
(Rute of Return 1)

Ranking by Median Rate of Retumn

males fema les
WELDIRG 2
AUTOMOTIVE MECHANICS 4
AUTO BODY REPATR 6
MACHINE SHOP 3
DRAFTING 5 2
COSMETOLOGY 7
AGRTCULTURAL MECHANICS 8
AGRICULTURAL PRODUCTION 7 3
STENOGRAPHY & SECRETARIAL 4
GENERAL OFFICE 10 5
ACCOUNTING 9 6
CENERAL MERCHANDISE 1 1
FOOL; PREPARATION 11 8
CHILD CARE 9
A
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Table 9 ranks all prograns by the median rate of returm (Rate of
Return L), Of the five areas of tz*nﬁnin;:, distributijve oducation service
(as represcated by General Merchandise, with a wediun social rate of
roeturn of 105.7% for nmules and ..,.13“. for {ferales) has the highest nedian
rate of return.,  The primary reasen for this is the low cost of General
Morchandise progroms:  they are predominantly one-year programs with a
high traince~instructor ratio and therefore have Jow direct school costs.
Foregone carnings arc also low for the General Merchandisce progran,
becnuse of the relatively high carnings by trainces from part-tine
crplovrent during training.  The training arca with the sccond highest
rates of return is trade and industrial scrvice. Within this area,
Welding with 76.8% has the highest wedion social rate of return, followed
by Machine Shop (73.3%), Automotive iechanices (62.3%), hrafting (61.8% for
males, 45.6% for females), Auto Body Pepnir (59,3%) and find]]\ Cosietolopy
with 14.7%. The Apricultural Service training area ranks third with
apgricultural production (4.7% for males and 34.1% for females) having
@ higher median social rate of return than Agricultural Mechantes (46.5%).
Jusiness Qffice LBducatlos ranks fourth azneng the training arcas, with
Accounting (35.6% for males, 22.5% for females), General Office (34.3%
for mules, 22.6% for females), and Stenography and Sceretariul (27.4%).
The llome Bconomics training arcea ranks lowest with food preparation
(24.6% for males, 13.7% for females), trailed by child care -- the only
vocational program studied that yielded a negative wedian rate of return
(2 -5.1% social Rate of Return I).

Within thesce overall results, the rates of return vary by progran
anong the cighteen schools us well as hc‘cchn programs within each school.
This :is shown in Tables 10 and 11. In Table 10, social rates of return
are ranked by program for each of the oightocn schools. 1t shows the
relative "social" profitability of the programs for cach school, ec.g.,
for School Ko. 8, the Auto Body Repair program ranks first followed by
Agricultural Production (Rank 2), Machine Shop (Rank 3), Autowotive
Mechanics (Ruank 4), with Cosmetology at the cend of the scalc with Rank
12. Table 1§ ranks schools by rates of return on cach program, ¢.g., in
Agricultural Mechanics, School No. 4 had the hiphest rate of return
followed by Schools No. 1 and No. 2, then Schooi No. 8, with School No. 6 having

the lovest rate of return on this program.

hile there is a general consistency in the rate-of-return ranking,

certain diverpences are evident. Analysis of these divergences should
be considered in terns of the elements that po into the calculation of
benefits and costs for cach propram and school. Benefits are neasured
dn terms of additional carnings attributable to vocational cducation.
Nifferences in benefits of the same program among schools (as well as
differences in benefits between programs within the same school) are
duc to variations in wage and employinent rates of graduates. Table 12
shows averape social benefits (under Rate of Retuen 1) by school and
progranm,

Differences in costs by school mand program are somewhat less self-
cxplanatory. In the caleulation of Rate of Return !, two factors con-
tribute to differences in social costs -~ the schools' dircct (current
and capital) costs and the forepone carninps of trainces while in

oy T
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rodning. Under Bate of Peturn 11, only the schools! direet costs are
inclut-d,  Curront costs pey traince appear to be ncepatively related to
the size of the program in cach school,  Similarly capital costs per
trajuce corrciste negatively with the size of the school enrolluent,
Furdiermore, 11 o few cases there vere differences amons schools in the
period of training (i.c., once year via. twe year plans) for certain
prograws . In @1l such cases, the Jower cost. for the one-yvear compired
to the two-year plan excecded the Jowver benefits resulting in greater
rates of return for the one-vear plan.  Table 13 shows the .cdian
averave total social cost (totul cost per tyaince) by progrini, as well
as the Jowest and highest figures,

This sugpests that the averapge total cost (cost per vocational
trainee) tends to be lower the larger the nunber of trainces in the
progran and the larger the average daily merbership in the school.
This hypothesis was tested using repression analysis,  Statistically
significan results were obtained in the case of three propries:
Autorotive Hechanics, Machine Shop, wnd brafting. Table 14 presents
an tnalysis of the regres fon equations.  The negative sipgns of the
cocefficients for n and N indicate that Jower averagce total cost (cost
per vecational troinee) gssociated with Jarger nurher of truinees and
lower averapge daily membership in the school. lNence the results of
the regression analysis are consistent with the hypothesis that
cconories of scale exist at least in these three proarans and that a
substantial portion of the differcnce in averusge total costs between
schoals could be attributed to differences in program cnrollnent and
school merbership,

Foregonc curnings also vary between schools and for different
prograus within cach school depending upon carnings from puart-time
employrent during training. In the three programs analyzed above,
for cxample, the percentage of trainces with part-time carnings while
in training varicd among schools from 13% to 64% in Automotive Mechanics,
from 21% to §9% in Machine Shop and from 7% to 54% in Drafting.

The combined cffects of differences in the school's average total
cocts aud in foregone carnings are reflected in social cost fipures as
calceulated under Rate of Return I by school and program (Sce Table 15).

£
lop




TADLL 13

PIDTAN AVERAGE TOTAL SOUTAL G057 (Rate of Neturan 1)
(TOFAL CosT PUER TRATRER)
BY DPREOGRAM

Progran Median ATG Lovest ATC
WELDT NG §2 458,68 ¢1,358,51
AUTO! 0TIVE 10N CS 2,100. 88 1,505, 54
AUTO LONY PEPAIR 2,174, 48 1,006.18
FACHTRY S11OP 2,149, 25 1,421.80
DRAIT THG 2,376.%0 1,249.76
COSMITTOLOGY 2,402.06 1,842.04
AGRI CULHIRAL PRODUCTION 2,049.09 1,132.75
AGRT CULTURAL MECHANICS 2,912, 50 1,874, 33
STENOGRAPHY § SECRLTARTAL 2,767.53 1,563.04
GENERAL O} FICE 2,081.99 1,280, 8%+
ACCOUNTING 2,522, 69 1,739.78
GENERAL MERCIANDISE 1,459.87 929.08*
FOOD PREPARATION 2,590, 48 1,607. 86
CIILD CARE 2,086. 34 1,204 . 50*

* indicates a onc-year program

Highest ATC

$4,112

54

.04

A8

NGy

92

16

5.04




Procrie

AUTOOTIVE
HECHANTCS

MACITT XY
shor

DRAFTING

*ooStatisticnlly

*h

ANAIY ST O

Dependent Variable:

Inddependent Variables:

Dependent Constant
Virisble  Toem
ATC = 4,286

AIC = 4,37608

ATC 4.4700

0

TABLL 14

REGRESSTON FOUATIONS
(LOG FOL)

ATC - average tots) social cost (cost per
trainee) by sclool

)2

sumber of
Triainees in
the Program

Average duily
Metbership in
the 5chnol

S0, 2056 TRy
(0, 1432)

-0, 31034%%p
(0. 1604)

-0, 4498*n
(0.1402)

significant at the .01 level
Statistically significant at the .05 level

Ak Stutisticully significant at the .10 level

(L1752

(0.0775)

-0, 2078 *N
(0.0935)

-0.07675N
(0.0767)

£
@

n - nusber of trainces in the program
by school

RNo- average datly werbership by school

Negrees
of
I'<-Ratio Frecdor

5.28 15

4.18 15

8.18 14
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By Conelusions awd Jrplications

Vocutional cducation, as all forms of cducation, has a malti-
dinensional cffect on the welfare of individuals and society.  In the
aghsence of o uwigque objective measure for this eifleet, cuarnipes are
used as a proxivate nmeasure.  Given that caminps are an appropriate
index of the benclits of vocuational cducation, the cvidence hased on
resulls for the study sample and on assumplions of the analysis is that
vocstional education in Ohio is o vorthwhile investrnent for individuals
and for socicty, Two measurves of the rate of return on invesiment in
vocotional cduciation at the 1Tith and 12th grade level werce used.  The
first measnre cvaluated vecational ceducation as an investment in dropout
prevention, i.c., rates of return (Rate of Return 1) were calculated
onh investwent in 11th and 12th prade level vocational ceducation on the
assumption that otherwise the traince would have dropped out of school
upon completion of the 10th grade.  The second neasure, Rate of Return
Il cevuluated high school vocational cducation as an investrment in licu
ol academic hiph school cducation, In this measure, rates of return
were calculated on basis 0 differential costs and beneflits of the two
types of high school cducation.

The results of applying the two measures to 1970 data on eighteen
schools and fTourteen progrowms provide stronp evidence that. investment
in these vocational pregrams is cconomically worthwhile.  The magnitudes
of the obtained rates of return leave no doubt about the advisability of
maintaining, indeed expunding, these vocationnl proprams in the state.
In al) but one of the vocational programs studicd, median rates of
return exceed the rate of . nterest reflecting the opportunity cost of
the funds uscd.,  The program that feils to pass the test as an
cconomically worthvhile investment may provide an illustration of the
multi-dimensionnd aspects of vovational education. VWhile the costs of
investnent in the Child Cave program exceed the returns (in terms of
increased potential earnings) there are perhaps indirect benefits
associated with the acquisition of child care training-benefits that

‘acerue to the {fumily unit and te sociecty as a whole through the role

of the program praduate as a mother and a housemaker. The finding that
this program is not a worthwhile investment merely indicates that the
program costs outweigh the increase in earnings. To a certain extent,
the smme qualification applics to rates of return for females on the
other home cconomics program studied -- Food Preparation.

In addition to the usce of carnings as the index of returns from
investment in vocational cducation, another qualification to the results
of this study relates to the fact that future carnings were estimated
on hasis of the present structure of supply and demand for skills.,
Future structural changes, therefore, could alter the relative returns
on investnent in difterent programs,

rlorcover, rates of return have been calceulated on investment in

vocational cducation at the high school level., No account was made {or
further investment in post-sccondary technical training or collepe level

20
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cducation, This is particularly relevent in the calculation of Rate of
Retwn I, I this measure, investment in a vocational prograr was
viewed as oan oalternative to investment in an academic high school
cducation, The implicit gssumption is that the option value of higher
cducation is zero or the same in the case of both vocational and
academic high school cducation.  For those who intend to attend collepe
the returms on voeaticnal ceducation as an alternative to seadenic high
school cducation mst bhe adjusted for any difference in the inpact of
the two typis of cducation on the option valuc of higher cducation.

Inter-school and inter-prograwe comparisons shed some light on the
factors relared to the officient use of vocatvional cducition resources.
The results of the study indicate distinet differences in rates of
return be.veen prograins and schools, A substoutial portion of inter-
scheol variarions in costs appear to be explained by sive of progruauws
(murber of tra